translation studies have demonstrated that in many cases, type 2 diabetes can be prevented or delayed for those at high risk (3, 4) through a structured intervention that can be delivered cost effectively in real-world settings (5, 6) . These interventions are year-long lifestyle change programs that focus on achievement of modest weight loss (5-7%) and moderate increases in physical activity (7) (8) (9) (10) (11) (12) . However, several challenges related to resourcing, delivery, and engagement have had to be addressed to achieve large-scale implementation of these evidence-based lifestyle change programs.
To accomplish widespread implementation of the 2002 DPP study results, Congress authorized CDC to establish and manage the National DPP. The National DPP is a comprehensive approach that is establishing a system to link the community and clinical sectors in order to scale the lifestyle intervention for type 2 diabetes prevention to achieve a population health impact. CDC, in collaboration with nongovernmental partners, developed an evidence-based curriculum with training guide for lifestyle coaches to deliver the year-long lifestyle change program (4) to people with diagnosed prediabetes or who are at high risk for developing type 2 diabetes. The CDC evidence-based curriculum and all supplemental materials are available in English and Spanish. The program consists of 16 hourly sessions held at approximately weekly intervals during the first 6 months, followed by a minimum of six sessions held at approximately monthly intervals during months 7-12. The second 6 months is intended to reinforce and build on content delivered in the first half of the program. The 1-year duration and minimum of 22 sessions (i.e., intensity) are key to program success. The format of program delivery is customizable by stakeholders as long as key criteria are met, including the use of a CDC-approved curriculum that focuses on lifestyle change and the importance of at least moderate physical activity of 150 min or more each week, healthy eating, and weight loss of 5-7% over a 1-year period of time. Organizations must also meet program eligibility requirements of minimally 50% of a participant cohort entering with a qualifying blood test or history of gestational diabetes mellitus (GDM). These key criteria are outlined in a set of evidence-based standards and operating procedures (13) .
In March 2016, the Centers for Medicare and Medicaid Services (CMS) certified that the National DPP model was both cost saving and able to improve the quality of patient care. The Department of Health and Human Services then declared it the first-ever preventive service model certified for expansion from the CMS Innovation Center. CMS has proposed expanding the DPP to benefit more Medicare beneficiaries beginning 1 January 2018 (14) .
To ensure quality and fidelity of type 2 diabetes prevention programs nationally, CDC established the Diabetes Prevention Recognition Program (DPRP) to monitor and support the delivery of National DPP lifestyle change programs grounded in an evidence-based set of evaluation standards. CDC recognition is granted to organizations that have applied to the DPRP and have been approved based on factors that include using a CDC-approved curriculum and agreeing to the specified intensity and duration requirements. Through maintenance of an ongoing registry of programs and the monitoring of participant weight loss and behavioral responses to the National DPP, the DPRP is designed to ensure broad use of effective type 2 diabetes prevention lifestyle interventions in the U.S. Here, we report the first 4 years of experience (February 2012 to January 2016) of participants enrolled in CDC-recognized diabetes prevention programs in the National DPP (including organizations in both pending and full recognition status), including their adherence, weight loss, and physical activity in response to the intervention and variation according to their characteristics.
RESEARCH DESIGN AND METHODS

Population
These analyses are based on registry data collected on all 35,844 adults aged 18 years and older received from 435 CDC-recognized organizations that had at least 12 months of submitted data. These are participants who were enrolled in a program (i.e., attended at least one class) between February 2012 and January 2016. Counted among these organizations are those that have subsequently voluntarily withdrawn from the program (n = 24), as well as those that have had their recognition revoked (n = 53) due to factors that include not making required data submissions or not meeting specific program requirements. Although the DPRP allows virtual programs, the first such program began in February 2015 and therefore did not have 1-year data to submit within the study period. Because the program is designed for adults at high risk for type 2 diabetes, a participant's eligibility was based on the results of a blood-based test (A1C, fasting blood glucose [FBG] , or oral glucose tolerance test [OGTT] ), a history of GDM, or their score on the CDC's or the ADA's prediabetes risk test. Of the 35,844 adults with data submitted to the registry, 585 (1.6%) were excluded because they did not meet this participant eligibility criterion, leaving a total of 35,259 eligible participants. Of the 35,259 eligible participants, only 14,747 are included in the primary analysis. These are participants who were enrolled in a program between February 2012 and January 2015 with sessions delivered for at least 12 months after their enrollment ( Fig. 1 provides a schematic of the inclusion/exclusion of participants).
Variables
The National DPP lifestyle change program consists of a series of sessions in which trained lifestyle coaches provide information based on an approved curriculum, suggest at-home activities that augment session content, and offer feedback to participants in stages to optimize behavioral change. Program attendance for each participant is the total number of sessions the person attended during the 12-month program. The primary threshold was set a priori as four sessions, as defined in the DPRP standards (13) . The DPRP considers this to be the minimum dose to begin seeing lifestyle/weight change that can impact the prevention or delay of type 2 diabetes. By using this threshold, there is the possibility of three weight loss points in the analysis, which the program believes is enough to see some forward progression on that measure. However, results were also assessed by number of sessions attended to better describe the effect of participation intensity.
Number of months in the program was calculated as the number of days from first session attended to last session attended, divided by 30.4, and rounded. A person attending only one session is said to have attended only month 1 of the program.
Body weight was recorded at each session attended, and a goal of 5-7% weight loss was encouraged. Percent weight change was calculated for those with at least two documented body weights. This analysis uses the first (baseline) and last recorded weights (up to 12 months after baseline) to calculate the percent of body weight lost.
It was also recommended that participants engage in moderate to vigorous physical activity for at least 150 min per week (15). The DPRP requires participants to report the number of minutes of physical activity that were performed in the week prior to each session (valid entries ranged from 0 to 997 min). The average reported physical activity minutes were calculated for each participant as the total number of minutes reported divided by the number of sessions in which minutes were reported.
Additional information collected on each participant included demographic information (self-reported sex, age, race, and ethnicity) as well as dates of the sessions attended. The data used in this report have been checked against a series of validations for incorrect formatting and coding. The distributions of weight change and physical activity minutes over all participants are used in conjunction with the number of sessions attended and the number of days that participants remained in the program (defined as the time lapsed from the first session attended to the last session attended, up to 12 months) to determine the effectiveness of the delivery of the intervention. All analyses were conducted using SAS 9.3.
Data Analysis
All measures were stratified on sex, age category at enrollment (18- 2 test was used to determine whether the distribution of each categorical demographic variable was different among participants meeting the threshold and participants not meeting the threshold. A two-sample Student t test was used to test for differences between these two groups for the two continuous variables (baseline weight and number of days in the program), as well as for the average weight loss at the end of the 12-month intervention period. Bivariate analysis was used to determine the significance of odds ratios associated with achieving the 150 min per week physical activity goal within subgroups. P values ,0.05 were considered statistically significant for all analyses.
A mixed linear regression model (PROC MIXED in SAS 9.
3) was used to analyze the association between both the number of sessions attended and average reported physical activity minutes (independent variables) on percent weight loss (dependent variable). Twelve months was the maximum period for which participant session data could be included for analysis; the period could be shorter depending on how long a participant remained in the program. The model considered the organization in which a participant enrolled as a random effect. Modeled estimates of weight loss were adjusted for a participant's sex, age category, race/ ethnicity, and BMI category. Participant eligibility category was initially included in the model, but it was not found to be significant so it was removed.
RESULTS
Across 220 organizations delivering diabetes prevention programs in 40 states and the District of Columbia, 14,747 participants had been associated with a program for 12 months. was 55.1 years. Participants were ethnically and racially diverse, with 44.9% nonHispanic white only, 10.0% Hispanic, 13.8% non-Hispanic black only, and 31.3% reporting another race/ethnicity or combination (other). Three-fourths of the participants were found to have obesity, and 22.5% were overweight. Approximately 63.7% had a blood-based test to determine prediabetes status or history of GDM, whereas the remaining 36.3% entered the program on the basis of a risk test alone.
Approximately 86.6% (12,775) of participants met the threshold of attending four or more sessions. The age distribution was different for these participants compared with those not meeting the threshold, with participants attending four or more sessions older than those not meeting this threshold (P , 0.0001). There were also important differences by race/ethnicity (P , 0.0001), although not by sex, BMI category, or initial weight (P . 0.5 for each) ( Table 1) .
The overall average baseline weight was 96.8 kg. Among the 12,775 participants meeting the threshold, Hispanic participants had the lowest average baseline weight: 88.9 kg compared with 97.4 kg among non-Hispanic white participants, 100.4 kg among non-Hispanic black participants, and 96.6 kg among participants of other race/ethnicity (data not shown).
The average number of days in the program for all eligible participants was 172 with a median of 134. Figure 2A translates the number of days each participant attended sessions into months attended. The most common duration was 4 months (15.8%) followed by 1 month (14.8%) and 12+ months (13.2%). Nearly half (48.3%) of participants remained in the program for at least 6 months. The median number of sessions attended was 14, with most of these within the first 6 months of the program ( Fig. 2B and Table 2 ). The most common numbers of sessions attended were 16 and 18 (each with 6.1%), 15 and 17 (each with 5.9%), and 1 (5.8%) (Fig.  2B) ; 10.4% of eligible participants attended at least the full 22-session program. Table 2 displays the medians and quartiles for percent body weight lost among the 13,893 participants (94.2%) reporting at least two weights. The overall average weight lost was 4.2% (median 3.1%), with 35.5% of participants achieving the $5% weight loss goal. Median weight lost among participants meeting the foursession threshold was 3.6% compared with 0.4% for those not meeting it. The odds of meeting the 5% weight loss goal were significantly lower among females than males, younger participants than older ones, and non-Hispanic black and participants in the other race/ethnicity category compared with non-Hispanic white participants (all P , 0.0001).
Median percent body weight loss generally increased as the number of sessions attended increased, up to ;24 sessions (Fig. 3A) . Median weight loss of $5% was generally achieved by participants who attended at least 17 sessions (viewed as participants who completed the initial weekly phase of the program and had attended at least one session of the monthly phase of the program). Percent body weight lost by duration and intensity of participation are examined more closely in Table 3 . Median weight loss among participants attending at least 17 sessions and remaining in the program for 7-12 months was 6.0%, compared with 1.9% among those attending 2-16 sessions and remaining in the program 1-6 months. These results were consistent across all demographic, BMI, and eligibility categories; weight loss ranged from 4.9 to 6.6% among participants with high duration and intensity of participation, and 1.1 to 2.4% among those with low duration and intensity. Table 4 displays participants' average weekly physical activity minutes. Valid activity minutes were reported by 87.7% of the participants analyzed (n = 12,929). Overall, participants reported an average 152 (median 128) weekly minutes of physical activity, and 41.8% of participants achieved the physical activity goal of 150 min per week. Females showed significantly lower odds of achieving the goal than males (P , 0.0001). Participants aged 45-64 and 65+ years were more likely to achieve the goal than those 18-44 years (P , 0.05). Hispanics and those in the other race/ethnicity category showed a lower odds than non-Hispanic whites (P , 0.0001), and participants with obesity had a significantly lower odds than those of normal weight (P , 0.0001). Figure 3B shows that median physical activity minutes increased with number of sessions attended, up to 25 sessions. Those attending 18 or more sessions generally achieved the goal of 150 min per week. A total of 12,900 participants reported physical activity minutes during the first 6 months of the program, and 3,368 participants reported minutes during the second 6 months. Overall, and in all subgroups, the median average weekly physical activity minutes reported was lower in the first 6 months (phase 1) than the second 6 months (phase 2). However, among the 3,339 participants who reported physical activity minutes in both program phases, the median decreased from 166 to 150 min.
Results of regression analysis indicate a positive relationship between the number of sessions attended and percent weight loss; for every additional session attended, participants lost 0.31% of body weight (P , 0.0001). Average reported physical activity minutes also had a positive relationship with percent weight loss, resulting in a loss of 0.3% (P , 0.0001) for every 30 additional weekly minutes of physical activity reported.
Adjusted percent weight loss was 3.7% among those aged 18-44 years, 4.0% among those 45-64, and 4.2% among those 65+ (P , 0.05 for each age-group comparison). Non-Hispanic white participants had higher adjusted percent weight loss (4.6%) when compared with all other race/ethnicity groups (P , 0.01), whereas non-Hispanic black participants had the lowest adjusted percent weight loss (3.2%) when compared with all other race/ethnicity groups (P , 0.0001). The difference between males (4.1%) and females (3.9%) was small but statistically significant (P , 0.05). All comparisons between BMI categories were significant, with participants in the highest BMI category (.30 kg/m 2 ) having the highest adjusted percent weight loss of 4.5% compared with those with a BMI of 25-29 kg/m 2 (4.1%) and those with BMI ,25 kg/m 2 (3.3%) (P , 0.01).
CONCLUSIONS
The 2002 DPP research study showed that a mean weight loss of 5-7% among high-risk adults contributes to a 58% reduction in progression to type 2 diabetes in those aged 18 years and over and a 71% reduction in those aged 60 years and over (8) . Our findings show that although only a little over one-third were successful in reaching the 5% weight loss goal, many more were close to reaching it, resulting in a mean weight loss of 4.2%. Nearly half of the participants reporting physical activity achieved the physical activity goal of 150 min per week.
Perhaps more importantly, we found that those who remained in the program were successful. For every additional session attended, participants lost an average of 0.31% of their body weight. Among those with high duration (7-12 months) and intensity (17 or more sessions) of participation, median weight loss was 6% and every subgroup successfully achieved, or and January 2015 in a program that held sessions for at least 12 months after their enrollment and attended at least one session. ‡Among all eligible participants who reported physical activity minutes at one or more sessions. §Among all eligible participants who reported physical activity minutes at one or more sessions in months 1-6. |Among all eligible participants who reported physical activity minutes at one or more sessions in months 7-12. ¶Odds of achieving average weekly physical activity minutes of 150. #Results are based on Pearson x 2 test for categorical variables and two-sample Student t test for continuous variables. **Reference group for bivariate analysis.
nearly achieved, the 5% weight loss goal. However, most participants are not participating fully during the maintenance portion of the program. Whereas nearly 87% attended at least 4 sessions, only 43% completed 16 sessions, compared with 95% in the original DPP trial (16) , and nearly all of the sessions attended took place during the first 6 months. Further exploration into organizational metrics and interviews with participants may elucidate whether this attrition is a result of poor or waning infrastructure or whether participants are losing interest in the program or are unable to attend 12 months of programming. Regardless, these findings suggest that differences in success may be attributable to variable participation duration and intensity, and that disparities may be reduced and overall results improved by focusing on retention.
More than 35,000 people at high risk for type 2 diabetes participated in the National DPP during the program's first 4 years, making it one of the largest nationwide community-based diabetes prevention lifestyle change programs. Eighty-seven percent of participants attended at least 4 sessions, and more than half attended at least 14 sessions; however, just 1 in 10 participants completed the full 22-session program. Therefore, although completion rates for the entire program are not high, nearly half (48.3%) did attend the program for at least 6 months, completing the training portion of the program.
Several other studies have examined behavioral interventions among adults at high risk for type 2 diabetes. The original DPP trial achieved 7.2% average weight loss at year 1 (17), higher than the 4.2% found in this current study. A meta-analysis of 28 U.S.-based studies found a mean weight loss of 3.99% (3). In addition, the meta-analysis showed that for each additional session attended in the first 24 weeks of the program, an additional weight loss of 0.26% was achieved, generally consistent with the 0.31% found in our study. The average age in the current study was the same as in the meta-analysis; however, the National DPP had a higher proportion of females (80.3% vs. 69.9%). The National DPP was also more racially and ethnically diverse, with only 44.9% nonHispanic white compared with 70.9% in the meta-analysis, suggesting that the organizations participating in the National DPP serve more diverse populations. In Finland in 2003-2008, the National Program for the Prevention of Type 2 Diabetes (FIN-D2D) was implemented in five hospital districts (18) . More than 10,000 people were identified as being at high risk for developing type 2 diabetes. Interventions focusing on weight, diet, physical activity, alcohol use, and smoking were held as individual or group sessions. At the end of a 1-year follow-up, 17.5% of participants had lost at least 5% of their body weight, substantially less than the 35.5% of National DPP participants.
In 2015, the Community Preventive Services Task Force published a review of 53 studies that described 66 diet and physical activity promotion programs for the prevention of type 2 diabetes (19) . The median number of sessions offered by these programs was 16 versus the minimum 22 sessions required in the National DPP. The median average age across participants in the programs was 53.6 years, similar to our average age of 55.1 years. Of the 66 programs reviewed, 27 were based on the DPP or Diabetes Prevention Study (19) . Average weight loss across the programs was 3.0%. Based on this level, the Task Force concluded that there was strong evidence of effectiveness for participation in combined diet and physical activity promotion programs, such as the National DPP, for people at increased risk of type 2 diabetes in reducing new-onset type 2 diabetes (19) .
Our study is subject to limitations, some of which may overestimate program benefits. First, because the program is relatively new, our analyses were limited to fewer than half of the total National DPP participants, as the remaining participants had not yet had the opportunity to participate in the program for a year prior to our study. Second, organizations within the DPRP are responsible for collecting and reporting their own data. Lifestyle coaches are asked to use the same scale at each session for recording body weight to ensure consistency. Physical activity minutes are reported by the participants to their lifestyle coaches; information on how these data are being measured or recorded is not provided. Also, as in previous studies (16) , analysis of weight loss was based on participants with at least two weight measurements. If those with only one weight measurement (5%) were assumed to have no weight loss, the mean weight loss drops from 4.2 to 4.0%. Finally, the ultimate goal of the National DPP is to prevent or delay onset of type 2 diabetes. Because we do not collect information on glycemic markers, progression to type 2 diabetes may take many years, and the National DPP is relatively young, we are not yet able to directly evaluate this end-level outcome. However, evidence from the DPP trial strongly supports the benefits of weight loss and physical activity resulting from the lifestyle change program used in the National DPP.
Since its inception in 2012, the National DPP has seen promising results among its participants. Organizations from 46 states and the District of Columbia are offering classes to tens of thousands of adults in a variety of venues that include community health centers, hospitals, local health departments, and universities. New organizations are continuously joining the program, and the Department of Health and Human Services has pronounced that Medicare expansion of the National DPP would be a "significant step forward in building a health care system that works better, spends dollars smarter, and keeps people healthy" (20) . Since February 2015, the intervention is also being delivered virtually in order to reach those who do not have access to brick-and-mortar programs or do not wish to participate in an in-person group format. As data from these virtual programs and the growing number of in-person programs become available, they will offer a rich opportunity for ongoing program evaluation and improvement. Additionally, efforts are underway to better understand outcomes. The National DPP is examining the causes for participant attrition as well as other key variables in a subset of .100 sites, in an effort to glean lessons learned and to document successful program implementation strategies. Enrollment drivers, participant engagement activities, and retention and maintenance strategies are being studied. There are an increasing number of insurance companies that are providing coverage for the National DPP. Over 70 commercial health plans provide some coverage, three million state employees are covered through their state employee health plans, several state plans cover Medicaid participants in certain networks, and CMS plans to begin national coverage in January 2018.
In summary, these results show encouraging success in the implementation of community-based lifestyle change programs to prevent type 2 diabetes across a large number of delivery organizations nationwide. Attainment of program goals appears to hinge on intensity and duration of participation. Challenges remain in identifying, engaging, and retaining those at risk, and further expansion, investigation, and refinement of the program are needed to continue to lower the burden of type 2 diabetes nationally.
